






“HARVARD UNIVE TY : 


SCHDOLS OF MEDICINE AND PUBLIC HEALTH 
$1.00 PER YEAR L | Qi@ARS. PER COPY 















JOURNAL seis 


OF THE 


MASSACHUSETTS ASSOCIATION 


OF 


- BOARDS OF HEALTH 








An Official Quarterly Record of 


Information for the Public 








Juty, 1900 
Proceedings of the April Quarterly Meeting | | 


Subjects : Lead Poisoning as a Public Health 
Question — Prevention of the Spread of Diphtheria 
by Bacilli from Persons not Ill ; 








BOSTON ; 
SMALL, MAYNARD & COMPANY 5 
6 Beacon Street 








VoLtumeE X NUMBER 2 





Entered at the Post-office at Boston, as Second-class Matter 











“a A a 








4 


oS 


v ’ v 0 pO 
ABWS ASVAR ABLE ERYRE GEES ABlae ABiae RELSE CRABS RELES REDS Y, 


TS A | | | a /\ 


9 


0 , 9 ? ' 9 v ? 0 , ' p 0 ’ 
AAA AaVSA AALSY REVERS BRAS ELSE REDRY RRVRe SEER Saree REISE SE\Rw RelRe eRlee SELES Quine 


SAVARD BEYER Ween’ 


) 


Sx33 


D Oe we of . 
SHRUTI 
—, \ ae, ee 


DUSTALAYER: 


(TRADE-MARK) 


NO MORE DUST NO MORE DIRTY FLOORS 








A labor saver and health preserver. 
It has all the- good qualities of a 


Transparent Wax Floor Dressing 


BUT IS FAR SUPERIOR. 


Inexpensive, Durable, Easily Applied, 
Dries Quickly and is Non-combustible. 





Its use saves money as it does away with all expense of 
scrubbing, sprinkling, dusting and all injury to furniture, 
fabrics, etc., caused by dust. 


A GALLON WILL COVER FROM 300 TO 500 SQUARE FEET. 





DirEcTIONS :— Shake the can before using, and apply with a brush, 
always with the grain of the wood where possible. Brush down evenly 
when it will dry quickly. It is always better to go over the floor with a 
dry cloth in a mop-stick, rubbing across the grain. Have the floor 
thoroughly scrubbed and dry before applying. Afterwards use no soap 
or lye for cleaning. You can, if you like, mop it over with plain water, 
but this is not necessary. Sweeping with a good corn broom is sufficient, 
and the more thorough M this is done the better. As it begins to show 
wear, touch it up lightly on parts worn with DUSTALAYER, and you 
will find, with the above treatment, that the appearance of your floor is 
improving from month to month, and from year to year. 


N. E. DUSTALAYER CO., 


ROOMS 72, 73 & 74. 620 ATLANTIC AVENUE, 


(Opposite South Station) 
iMenees aes BOSTON, [ASS. 
x ee a % 
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The Sanitary... 
Formaldehyde Regenerator 


with its recent improvements is the best and 
most reliable. Utilizes the commercial solu- 
tion exclusively. Adopted by the Health 
Department of New York City, the Health 
Officer of the Port of New York, Pennsyl- 
vania State Quarantine Board, Florida State 
Board of Health, and the Health Authorities 
of Boston, Baltimore, Washington, Milwau- 
kee, New Haven, Albany, Rochester, Newark, 
Montreal, and all leading cities. 








Formaldehyde and Steam Disinfecting Chambers. 
Household Garbage Carbonizers. 





Brochure on disinfection and details of work done 
with this apparatus supplied upon request by 


THE SANITARY CONSTRUCTION CO., 
56 and 58 Pine Street, New York. 





Our productions are also for sale by 
MELVIN & BADGER, 
43 Temple Place, Boston, Mass. 





The Morse-Boulger Garbage Destructor. 
An improved furnace for the disposal of every class of organic waste: 
Garbage, Night-soil, Sewage Sludge, Stable Refuse, Factory Waste, and 
Bodies of Animals. 
Specially built for any location and for the particular kind of matter to 
be destroyed. Durable, economical, sanitary, and utilizing the heat for 
steam power. 


The Morse-Boulger Refuse Destructor. 
Specially designed, with accompanying machinery, for the utilization of 
city refuse and the production of steam power for any purpose required. 


The Hospital Destructor. 

For use in Public Institutions, Medical Schools, Hospitals, Hotels, 
Department Stores, Factories, and Dwellings, destroying every kind of 
dangerous and worthless matter on the premises with rapidity and freedom 
from nuisance. 


Steam Sterilization Machinery. 

The latest and most approved type. Moderate in cost and effective in 
operation, including the best apparatus for production and use of Formal- 
dehyde Gas. 

Examination and surveys made; plans and estimates, with rights for 
patented inventions, furnished. Contracts or superintendence undertaken 
for all Sanitary Engineering Work in connection with Waste Disposal and 
Steam Sterilization. Address W. F. MORSE, 287 Fourth Avenue, New 
York City. 











Cabot’s Sulpho-Naphthol. 





NON-CORROSIVE, NON-POISONOUS 
BACTERICIDE, GERMICIDE, ANTISEPTIC 
DEODORANT, DISINFECTANT. 


One gallon makes two hundred of solution that 
will immediately arrest decomposition. A few 
gallons thrown into a vault or cesspool, and the 
contents can be removed without any odor. 


Correspondence Solicited. Results Guaranteed. 


The Suipho-Naphthol Company, 


687 Washington Street, Boston, Mass. 


Schering’s Formalin Disinfector. 


Unsurpassed in Effectiveness and Simplicity. 
Absolutely Safe and Inexpensive. 


Schering’s method of disinfection is approved and recommended 
by the very highest authorities, both in Europe and the United 
States. Among its many advocates we mention: 

Proressor C. FLUGGE, of Breslau, Medical Privy Councillor and 
Member of the Imperial German Health Department. 

Proressor H. BUCHNER, of the Hygienic Institute of the Uni- 
versity of Munich. 

Proressor RUDOLF KOBERT, late Director of the Brehmer 
Sanatorium for Consumptives, Goerbersdorf, Silesia. 

HENRY KENWOOD, M.B., D.Pu., F.C.S., Assistant Professor 
of Public Health, University College, London; Medical Officer 
of Health, Stoke Newington, and 

Dr. CHARLES HARRINGTON, Instructor in Hygiene and 
Materia Medica at the Harvard Medical College, Boston. 


SCHERING’S FORMALIN DISINFECTANT 
AND DEODORIZING LAMP. 


A most energetic disinfector and destroyer of foul and decomposing odors. 

An absolutely reliable agent for air purification and sterilization. 

Far more efficacious and pleasant than sulphur, carbolic acid, cresolene, etc. 

The most efficient destroyer of the disease-producing micro-organisms. 

Invaluable in the treatment and prevention of diphtheria, scarlet fever, 
measles, whooping-cough, etc. 

Does not injure furniture, fabrics, or material of any kind. 

When the vapors of Formalin are employed in the treatment of zymotic dis- 
eases or for ordinary air purification and sterilization, one pastil should be con- 
stantly evaporated in the upper cup of the lamp. When rapid vaporization is 
required, the upper cup should be removed and the pastils placed directly in the 


lower receptacle 
SCHERING & GLATZ, 


58 Marpen Lang, New York. 








Literature furnished on application. 





Surgeons’ Sterilized Supplies. 


Sterile Suture Materials. | Splints and Splint Materials. 

Sterile Gauze Dressings. Patients’ Outht for confinement, consisting 

Moist Medicated Gauzes, in glass contain- of large pad for the bed, Sterile Napkins, 
ers. Binder, Pins, etc. 

Plaster Paris Bandages, in air-tight cans. Special orders for confinement cases pre- 

Flannel Bandages. pared and sterilized. 

Gauze Bandages. A complete outfit furnished for surgical 

Cotton Bandages. operations in private residences, 


All Goods delivered Free in City Limits. 


PEAKE & Buzzeu. 4 L. H. BUZZELL & VAIL, 


126 CANAL ST., BOSTON, MASS. 


Telephone, No. 1134 Haymarket. 


Glycerinated Vaccine Virus, 
Pure and Reliable Animal Vaccine Lymph, Fresh Daily, 
SEND FOR ILLUSTRATED PAMPHLET. 


10 Ivory Points, double charged, $1.00. 
10 Capillary Tubes Glycerinated Vaccine, $1.00. 
Orders by flail or Telegraph Promptly Dispatched. 


NEW ENGLAND VACCINE CO., Chelsea Station, Boston, Mass, 


Wm. C. Cutler, M.D. Chas. N. Cutler, M.D. 


294 BROADWAY. 








Nobscot Mountain Spring Water 


_ “ Water-shed heavily wooded except 
directly above spring, where two or three 


acres have been cleared. No houses on GRAINS PER U. S. GALLON 
water-shed.”’ os “ 








a seen 9 
Massachusetts State Board of Health. Total Betide, . am 
Consisting of 
GRAINS PER U. S. GALLON. Organic and Volatile Matter, 64 
zs Mineral Solids, . 2.57 
Residue on Ev anaes ° : - 2.50 
Free Ammonia, ° ; . 0000 | Consisting of 
Albuminoid, . ; . . . 0003 Silica, . 53 
Nitrates, ° . : ; ; . 0000 Iron Oxide and Alumina, : .02 
Nitrites, ;. = ‘ " 2 : -0000 Carbonate of Lime, 75 
Hardness, 1.32 Carbonate of Magnesia, ‘ 23 
One of the purest waters we have ever Sodium Chloride, . : . 36 
analyzed Sodium Carbonate, . , .38 
(Signed) Prof. C. F. Chandler, Sulphate of Potash, : 30 
Columbia School of Mines, 1895. -— 
2.57 
PARTS PER 100,000. These results show this water to be one 
Residue on Evaporation, . ‘ . 3.55 of unusual purity, and its use as a drinking 
Free Ammonia, . ; : . 0004 water can therefore in every way be- 
Albuminoid Ammonia, ; ; - 0000 recommended. 
ates, ‘ ; ; .0000 a 
oer s. 4 : : : ; yon (Signed) Davenport & Williams, 
Hardness, ° . . 1.80 Boston, 1891, 


Massachusetts State Board of Health 
Report, 1891. | 


Send for booklet and price list, 


Tel. 3596. 62 CONGRESS STREET, BOSTON. 


The attention of Boards of Health is invited to 


NEUCHA TEL 
ROCK ASPHALT FLOORS 


For Hospitals, Water-closets, Stables, Laundries, Basements, Kitchens, Dwelling- 
house Cellars, Breweries, Manufactories, Warehouses, Courtyards, 
Walks, Driveways, etc. 

ADVANTAGES : 





They are Smooth, Hard, Dry, Fire-proof, Odorless, Non-absorbent, free from 
mould or dust, impervious to sewer gases, and for sanitary purposes invaluable. 


Estimates for cheaper Asphalt furnished, if desired. 
All Kinds of Artificial Stone Work. 


SIMPSON BROTHERS CORPORATION, 


166 Devonshire Street (Room 58), . . . . . . BOSTON. 
Telephone 1155. 
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THE MASSACHUSETTS ASSOCIATION OF BOARDS OF HEALTH was 
organized in Boston in March, 1890, with the following objects: the ad- 
vancement of sanitary science in the Commonwealth of Massachusetts ; 
the promotion of better organization and co-operation in the local Boards of 
Health; the uniform enforcement of sanitary laws and regulations; and the 
establishment of pleasant social relations among the members of the Asso- 
ciation. 

All persons holding appointments as members of a Board of Health in 
a Massachusetts city or town, the executive officers of such a local board, 
and the members of the State Board of Health are eligible to membership. 
Other persons may be elected members by vote of the Association. The 
annual dues are one dollar and fifty cents, and should be paid to the Treas- 
urer, James B. Field, M.D., 329 Westford Street, Lowell, Mass. 

The Association holds four regular meetings each year, the annual or 
January meeting always being held in Boston. 

THE OFFICIAL JOURNAL OF THE ASSOCIATION is a quarterly publi- 
cation, containing the papers read at the meetings, together with verbatim 
reports of the discussions following them. No part of this matter is printed 
in any other periodical. 

The JOURNAL will present, from quarter to quarter, a fair and adequate 
picture of the progress of practical sanitary science as applied to the needs 
of a modern community. The various subjects which are reviewed in the 
quarterly meetings of the Association are treated by experts qualified to 
speak from daily experience in Public Health offices, who, as men of science, 
are careful to be scientific and comprehensive, and who, as public officers, 
are no less careful to speak pertinently and so as to be easily intelligible to 
the layman. 

The JOURNAL, in a word, appeals to all whose interests touch the 
questions of sanitation and hygiene,—to the architect, the school-com.- 
mittee-man, the manufacturer, the contractor, and, above all, to the busy 
practitioner who has no time for any reading but what is brief and to the 
point. 

The subscription price of the JouRNAL is one dollar a year, payable in 
advance. Single numbers, twenty-five cents. It is on sale at the Old 
Corner Bookstore, and at Smith & McCance’s Bookstore, 57 Bromfield 
Street, Boston. 

All communications to the Association should be addressed to the 
Secretary, EDWIN FARNHAM, M.D., City Hall, Cambridge, Mass. 

Subscriptions and all business communications should be sent directly 
to the publishers, 


SMALL, MAYNARD & COMPANY, 


6 Beacon Street, Boston. 
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APRIL MEETING 


OF THE 


Massachusetts Association of Boards of Health. 


The April quarterly meeting of the Massachusetts Association of 
Boards of Health was held in Boston at the Parker House on the 
afternoon of Wednesday, April 25, Dr. Samuel H. Durgin, Vice- 
President, in the chair. 


THE CHaIRMAN.— Will the meeting please come to order? The 
Secretary being unable to be present to-day, it becomes necessary to 
nominate some gentleman as Secretary fro tem. 

Dr. Aspott.— I nominate Dr. Shea. 


The motion was seconded and adopted, and Dr. Shea was elected 
Secretary pro tem. 


Tue CHAIRMAN.— The Executive Committee have to recommend 
for membership in the Association the following names : — 


Dr. W.N. SHARP... . . . . South Framingham. 
Dr. Horace J. SOULE . . . . . Winthrop. 
Dr. CHARLES A. WILLIS .. . . Waltham. 
Dr. MARSHALL J. MOSHER. . . . Waltham. 


Mr. R.S. WesToON .. ... .. . Brockton. 
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Mr. ERNEST T. BADGER .. . . Providence, R.I. 

Dr. E.L. Fisk... . . . . . Fitchburg Board of Health. 
Mr. W. LYMAN UNDERWOOD. . . Belmont. 

Dr. EDWARD BANCROFT .. . . Wellesley. 


These gentlemen were unanimously elected members of the 
Association, 


THE CHAIRMAN.— Unless there is some incidental business to 
come before the meeting, you will listen to the records of the last 
meeting by the Secretary. 


Dr. Shea, Secretary fro tem., then read the records of the January 
meeting in Boston. 


THE CHAIRMAN.— Any corrections to be made in the records of 
the last meeting? 

Dr. WoopwortH.— The name “ Woodworth” instead of ‘“ Wood- 
wich,” 

Dr. SHEA.— Corrected. 

THE CHAIRMAN.— Any corrections? If there are no other correc- 
tions, the records will stand as approved. The next business on the 
programme is the reading of a paper by Dr. S. W. Abbott on “ Lead 
Poisoning as a Public Health Question.” 


LEAD POISONING AS A PUBLIC HEALTH QUESTION. 


The management and control of infectious diseases undoubtedly 
constitute the foremost duty of sanitary authorities, and the greater 
share of attention of such authorities is very properly devoted to 
this department of sanitary work. But this does not prevent the 
exercise of due care in investigating and suppressing other causes of 
disease and death, which may prevail more or less frequently in large 
communities of people. 

There are many sources and causes of disease which are prevent- 
able, and yet are not of the communicable class. Among these is 
the class of metallic poisons, which are in common use for various 
purposes in some form or other. Tin, zinc, copper, mercury, arsenic, 
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lead, and antimony,— all these have poisonous compounds which act 
injuriously upon man when taken into the system. It is to only one 
of these that I shall ask your attention. 

The subject of lead poisoning is one which is of more than ordi- 
nary interest to medical men, to engineers, to chemists, and to those 
who are interested in forensic medicine. It is by no means a new 
subject. In the reign of the Caesars the architect Vitruvius called 
attention to the danger from the use of water drawn through lead 
pipes.* 

I shall treat the subject in this paper under two heads : — 

1, Lead poisoning as related to the subject of industrial hygiene. 

2. Lead poisoning from the use of lead pipes for the conveyance 
of drinking water. 

And first, as to the symptoms of chronic lead poisoning, for it 
is with chronic poisoning that medical men have chiefly to deal. 
How may we distinguish between the symptoms of lead poisoning 
and those of other forms of poisoning, or even general symptoms 
not due to lead poisoning? In mild cases the diagnosis is often 
obscure, and there is no doubt that cases of illness are often 
attributed to lead which have no such origin. 

In the majority of cases, nervous symptoms predominate. Pain is 
a very common symptom, and it is most common in the abdominal 
region. It is sometimes constant, sometimes remittent. The 
abdominal walls are frequently retracted at the umbilicus. Often 
there is nausea, and almost always constipation. The tongue is 
coated, thirst excessive, and the urine is usually diminished, some- 
times albuminous. Severe pains in the joints and muscles are also 
common, After one or two attacks of lead colic, paralysis is a fre- 
quent symptom, and is most common in the forearm, and usually 
affects the extensor muscles of the forearm, hand and fingers. Asa 
result, the hand drops when the arm is raised. Sometimes the 
muscles of the whole trunk and limbs are affected. This was the 
case with a young girl from Milford, Mass., who was for several weeks 
a patient at the Massachusetts General Hospital. In this case there 
was paralysis of the limbs with marked contraction, the legs being 
strongly flexed at the hips and at the knees. This was one of the 


* De Architectura, book 8, chap. 6. 
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worst cases I ever saw, due entirely to drinking water through lead 
pipes, in that case. 

Pallor of the skin is a very common symptom, and was noticed in 
nearly all of the cases which occurred at Kingston in 1895. There 
were about thirty-five of these cases in all; and I think I saw them 
all within two or three days, mostly in connection with Dr. Putnam. 
One of the most distinctive symptoms, however, and also one which 
is present in nearly all advanced cases, is the lead line upon the 
gums. The color of this line is distinctly different from the healthy 
pink color of the gums, and is usually from two to three millimetres 
in diameter, and shows itself most prominently at the base of defec- 
tive teeth or old stumps. This characteristic mark was present in 
fully three-fourths of the Kingston cases. 

In this book, which I will pass round and which is Dr. Thomas 
Oliver’s book, probably the best modern authority in England in the 
present day, there are two plates showing the appearances of lead 
poisoning where it has affected the gums, These are fairly good. 
But it is almost impossible to get the delicate pink color of the gums 
unless great care is taken in the work of making the picture; and I 
don’t think they have got at it so well in England, certainly, as we 
have here, in many instances, 

Fatal cases of lead poisoning are not common, except in communi- 
ties where lead industries are largely conducted, since severe cases 
are usually recognized ; and the cause of the illness being discovered, 
and the proper remedy applied, the patient usually recovers. By the 
term “remedy” here I refer to the removal of the cause, and not to 
the therapeutic treatment of the patient. 

One of the peculiarities of lead as a poison is its cumulative char- 
acter, whereby extremely minute doses may be received daily into the 
system, and after a long period the effects become manifest all at 
once, Dr. Porter of the Royal Infirmary, in referring to the insidi- 
ous character of lead poisoning among workmen, said that specific 
symptoms of such poisoning did not occur usually for thirteen or four- 
teen years, and that was the average time between the date of the 
first exposure of the poison and the first specific symptoms causing 
the workman to seek medical advice. 

Dr. Thomas Oliver, one of the highest English authorities on lead 
poisoning, says of its effect on the system : — 
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The entrance of lead into the system in infinitesimal quantities, 
no matter the channel by which it gains admittance or the form in 
which it is absorbed, cannot go on without serious impairment to 
health. Thus do we seek to explain the rapid breakdown of the con- 
stitution of the lead-worker, the colic of the house-painter, and the 
extreme headache and anemia of the lady of fashion who tries to de- 
ceive herself and her friends by obscuring the whitening touch of age 
by the use of certain hair restorers.— Lectures before the Sanitary 
Institute, on Industries and Occupations, p. 75, London, 1893. 


Of this latter class of proprietary remedies, the State Board of 
Health in its Report of 1896 (p. 615) specifies eleven, which con- 
tained quantities of lead amounting in some instances to as much as 
24 per cent. Instances of serious injury to health have been reported 
as due to the use of such preparations. The dishonesty of their 
manufacturers is shown in the use of the term “ vegetable ” given to 
several of them by their makers, with the evident intent to deceive the 
purchaser. 


1. Lead Poisoning from the Standpoint of Industrial Hygiene. 


There is scarcely any occupation in which man may engage which 
does not have some direct influence upon his health, either for better 
or for worse. The length of life of farmers and gardeners is longer 
than the average, chiefly because their occupations are conducted in 
the open air. Certain occupations and employments, on the other 
hand, tend to shorten the lives of those who are employed,— such, 
for example, as stone-cutting, knife and needle grinding and polish- 
ing, and all employments in which those employed are exposed to 
the action of irritating dust. Some time ago, in looking over the 
statistics of Massachusetts in regard to consumption, I came across 
the fact that one not very large town in Worcester County had an 
extremely high death-rate from consumption for a period of twenty 
years or more; and, not being sure as to the fact, I went down there 
and had some conversation with physicians, and found that the prin- 
cipal industry in that town had been the grinding of axes. That is 
the town of Douglas. This has nothing to do with lead, but simply 
as showing the effect of a man’s occupation on his health, the irri- 
tating dust being drawn in by his breath. Employments in which 
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the workmen are exposed to the action of metallic poisons also 
shorten the lives of those who are engaged in them. I was once 
called to examine the condition of a factory where Paris green was 
made in large quantities in this State. Most of the operatives pre- 
sented decided evidences of the injurious effects of handling and in- 
haling the fine powder which arose after the process of bolting was 
completed and the dried arsenical powder was ready for packing. 
Hardly anybody in the town would really work in the factory. It 
was almost always necessary to find people from outside, who were 
not familiar with the fact that it was such an injurious employment. 

The number of occupations in which lead is employed in such a 
manner as to become injurious to the persons employed is quite 
numerous, especially in a State like Massachusetts, where the proc- 
esses of manufacture are conducted to a greater extent than in any 
other State, when the ratio of persons employed is considered. I 
don’t know but I may except Rhode Island. I can hardly imagine 
a more fruitful subject of legislative inquiry than this question of the 
effect of occupations upon the health of workmen, and the best 
methods of remedying such evils as may exist. 

There is scarcely any definite information at present to be had in 
this country of a general character upon this subject. Physicians in 
active practice in the large cities occasionally report cases due to the 
effect of harmful occupations, and the records of general hospitals 
contain accounts of cases admitted to them; but very little systematic 
work has yet been done in the way of collecting this information so 
as to make it useful to others. We are therefore compelled to refer 
to the evidence offered by other nations than our own. In the re- 
ports of the Registrar-General of England the following occupations 
are noted as subjecting operatives to the injurious action of lead: 
lead-workers, file-cutters, plumbers, painters, potters, glass-makers, 
copper-workers, coach-makers, gas-fitters, locksmiths, lead-miners, 
printers, cutlers, and wool manufacturers. The British Parliament 
has directed that an investigation should be made with reference to 
those occupations which are specially harmful to persons employed in 
them; and several reports of the commission appointed for this 
purpose have already been published. Lead industries form an 
important topic of investigation in these reports. 
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Dr. Littlejohn, of Sheffield (health officer of that city), reported 
that ninety-one persons had died in that city from lead poisoning,— 
not simply cases, but deaths,— fifty-six of whom were file-cutters. 

This matter of file-cutters I looked up, to see how that should have 
anything to do with lead poisoning. Here is a common file. When 
the workman wishes to cut the file,— it has to be cut with a sharp 
steel instrument,— it is necessary that it should be put upon some- 
thing that will not injure the under side when that is cut. Of course, 
nothing hard, so a lead base is used. More than that, the lead base 
is a very inelastic metal. It does not bounce. It does not cause the 
file to bounce, as you might say, but allows it to rest absolutely dead 
upon it. In doing that with, of course, a great many files a day, 
there is constant attrition and rubbing away of the dust of the lead; 
and the workman’s hands and face are smeared with it. He goes to 
his lunch ; and of course, every day, if he is not absolutely clean, he 
swallows a small dose of lead. The powder is also, probably, to 
some extent inhaled in the air. 

Among the occupations investigated were the manufacture of 
metallochrome powder, the use of lead in dye and print works, and 
the licking of labels in thread mills. 

Very much can be accomplished in the line of prevention in such 
industries. First of all is absolute cleanliness, and thorough washing 
of the hands on leaving work. Hot water, soap, towels, and nail- 
brushes should be provided for all operatives, also respirators and 
overalls for all persons employed in any processes. Fans or venti- 
lators should be provided wherever lead dust is generated. No food 
should be eaten in any part of the works. 

The following drink is recommended : — 


Magnesinm sulphate . . . . »© «© 2 +» + «© «© © 20% 
Water ig ae ae oe ee ee 
Essenceoflemon.. . . s+ « 8 + *.% enough to flavor. 


Operatives are also recommended to keep a bit of alum in the mouth 
while at work. 

In proof of the definite exposure of workmen to the action of lead 
are the investigations of Strumpf, who found lead in the dust of 
printing-offices.* The Austrian factory inspectors found 16} per 

* Hyg. Rundschau, vii. 10. 
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cent. of lead in the dust of a type case, and smaller amounts in other 
parts of the room, Faber found similar results on ledges and shelves 
of rooms where similar industries were conducted.* Marcuse found 
lead poisoning in seven persons,in one day, who were employed in 
a factory for the making of bottle stoppers. A powder was used in 
one of the processes of manufacture which contained 30 per cent. of 
acetate of lead. 

This came to our notice in a curious way some five or six years 
ago from North Adams. A physician in North Adams had lead 
poisoning, and wondered how it could possibly occur. He had no 
lead pipe in his house. But in the summer he was accustomed every 
day to take a drink of some sort of pop beer or lemonade,— I think 
every day, regularly, through the summer. He sent one of those 
bottles to us; and we found, I think, as high as 25 or 30 per cent. of 
lead in the stopper. The drink, being acid, of course had had some 
effect in dissolving that stopper into the material which he drank. 

The following extracts from the last Decennial Supplement to the 
Registrar-General’s Report (England and Wales) contain valuable in- 
formation relative to this subject, and show the importance of inves- 
tigation among those wage-earners who are subjected to the injurious 
action of lead: — 


EFFECTS OF CHRONIC LEAD POISONING. 


A list of thirteen occupations in which, according to the returns for 1890-92, 
there is unmistakable evidence of poisoning by lead, will be found in the follow- 
ing table. For each occupation the mortality is shown, not only from plumbism, 
the mortality directly attributed-to which cause forms by itself but an imperfect 
measure of the injury resulting from the absorption of lead into the system, but 
also from gout and from phthisis, as well as from diseases of the urinary, nervous, 
circulatory, and respiratory systems. The inclusion, however, of the six last- 
named diseases or groups of diseases must not be held to imply the belief that 
the excessive mortality which either of them may inflict on a given occupation is 
the result of lead poisoning, exclusively. Nevertheless, the figures, as they stand 
in the table, will be found instructive in connection with the present subject. 

In the lowest line but one of the table the mean mortality figures have been 
inserted for the thirteen occupational groups taken together. These figures have 
been calculated in order to supply an average with which the mortality figures 
from various causes in the several occupations may be compared. 


* German Society of Pub. Health, 1, 1898. 
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On examining this table, it at once becomes evident that exposure to the risk 
of lead poisoning is associated with increased liability to disorders of the urinary 
and nervous systems. This is true of all those occupations which are specially 
exposed to that particular risk; and, further, it is found that those occupations 
which show the greatest excess of mortality from plumbism also show the great- 
est excess of mortality from diseases of the urinary and nervous systems. Among 
lead-workers the combined mortality under these two headings is represented by 
393, and that among file-makers by 316, as against 123 only among occupied 
males in general. Among plumbers, painters, and glaziers the mortality ascribed 
to these causes, although less conspicuous, is still 75 per cent. above that among 
occupied males. These figures leave no room for doubt that the deaths which 
are definitely certified as due to plumbism constitute but a small proportion of the 
deaths really due to poisoning by lead among workers who are exposed to its 
influence. Careful study of the mortality from diseases of the nervous system 
among the large class of plumbers, painters, and glaziers, tends to the conclusion 
that the excess under this heading is very largely due to cerebral hemorrhage. 

In several of the occupations subject to lead poisoning there is evidence of un- 
usual mortality from gout, also. In other occupations, however (lead workers, for 
example), no death was ascribed to gout in the three years, 1890-91-92. 

The combined mortality from phthisis and respiratory diseases is, on the 
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whole, excessive among the occupations now under notice; but its relative inci- 
dence suggests that it is mainly due to conditions of labor unconnected with the 
presence of lead. For instance, the workers who suffer most severely from these 
causes in the aggregate are potters or earthenware manufacturers, the next in 
order being cutlers, fileemakers, and glass-makers. In all these cases the mechan- 
ical effects of inhalation of dust constitute a potent cause of the excessive 
mortality from lung affections. A further reason for doubting whether lead poi- 
soning has commonly any great effect in increasing the mortality from diseases 
of the lungs is that some occupations in which an appreciable or even a large 
proportion of the deaths are due to the former malady are affected compara- 
tively little by the latter kind of disease. For example, plumbers, who stand 
third in the list as regards their mortality from lead poisoning, are less liable 
to phthisis and to respiratory diseases than are occupied males in general; and 
painters, coach-makers, and wool manufacturers, all of whom appear in the list of 
trades subject to lead poisoning, sustain a mortality from phthisis and respira- 
tory diseases combined which is in one case below that standard, and which in no 
case exceeds it by more than 13 per cent. 

The circulatory organs, on the other hand, seem to be more directly influenced 
by the effects of lead poisoning, the mortality from diseases of these organs being 
above the standard by 62 per cent. among file-makers, by 80 per cent. among 
earthenware-makers, and by 116 percent. among lead-workers. The connec- 
tion between the two causes of death is not, however, invariable, inasmuch as 
plumbers and'gas-fitters suffer less severely, and coach-makers, painters, and wool 
manufacturers suffer only a little more severely than the standard from diseases of 
the circulatory system.— Supplement, Fiftyfifth Report of the Registrar-General 
of Births, Deaths, and Marriages in England, Part IL., p. c. 

Plumber, Painter, Glazier. — Not fewer than 166,135 males above fifteen years 
of age were returned under this heading at the last census, the number having 
increased since 1881 by nearly 24 percent. At the earlier age-groups the death 
rates of plumbers compare favorably with the corresponding standard rates; but, 
after their thirty-fifth year of age, plumbers die much more rapidly than do occu- 
pied males generally. As compared with the building trades as a whole, they 
suffer a mortality which is in excess at every age-group. The comparative mor- 
tality figure in this group of occupations is 1,120, and is, therefore, much above 
the figure for the building trades taken together. It also exceeds the standard 
figure for occupied males by 18 per cent. From lead poisoning these workers 
suffer severely, the deaths which are definitely returned under that head giving a 
mortality figure which is not less than nineteen. It is true that this is small when 
compared with the enormous mortality of lead-workers and file-makers from the 
same cause; but the two latter are the only occupations in which the mortality 
from this disease exceeds that of plumbers, painters, and glaziers. Separate ex- 
amination of the returns relating to plumbers, on the one hand, and to painters 
and glaziers on the other, shows very little difference in the liability of these 
workers to-lead poisoning. The difference, such as it is, is slightly unfavorable to 
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plumbers; but there are so many workers who follow both occupations that any 
comparison between the respective death-rates would be of doubtful utility. 
Lead poisoning is probably the primary cause of much of the excessive mortality 
of plumbers, painters, and glaziers from diseases of the nervous and urinary sys- 
tems and from gout. From phthisis, from cancer, and from rheumatic fever 
plumbers die very rapidly ; and their mortality from diseases of the circulatory sys- 
tem is also in excess of the standard for occupied males. The mortality figure of 
plumbers has fallen steadily and considerably since 1871, the fall having affected 
both divisions of the working period of life.— Supplement, Fifty-fifth Annual 
Report of the Registrar-General of Births, Marriages, and Deaths in England, 
Part ILI., p. Ixiv. 


With these facts before us, it seems reasonable to believe that an 
investigation of some of the industries of our large manufacturing 
cities where lead is largely employed might reveal conditions which 
are susceptible of relief by the application of proper measures for 
prevention,— conditions, too, which may possibly explain some of the 
vague, mysterious, and hitherto apparently unexplainable symptoms 
which present themselves occasionally in patients who had previously 
enjoyed excellent health,—conditions which occasionally send the 
patient away from his faithful family physician into the hands of the 
empiric, the Christian Scientist, or some other of the thousand and 
one methods employed for imposing on the credulity of mankind. 


2. Lead Poisoning from the Use of Lead Pipes for Conveyance of 
Drinking Water. 


I come now to the other topic, the question of lead poisoning 
in connection with the use of lead for the conveyance or storage of 
drinking water. As I have already stated, this subject is by no 
means a new one, since the custom of conveying water through lead 
pipe dates from an earlier period than the beginning of the Christian 
era; and the danger from this source was well known even at that 
early period. 

Before the introduction of water into cities and towns by means of 
aqueducts came into general use, wells and cisterns were largely 
employed; and, where the old oaken bucket or the chain-wheel were 
in common use, lead poisoning was unknown. But many houses were 
supplied by means of lead pipe of one or two inches in diameter for 
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conveying water from the well to the pump in the house; and, in such 
cases, lead poisoning has occasionally occurred among the inmates of 
houses using such water. 

Within the past fifty years the public water supplies have increased 
in the United States with marvellous rapidity. The number of cities 
and towns supplied with public water in 1850 was only eighty-three, 
but the number thus supplied at the present time has increased to 
nearly five thousand. 

The water of these supplies differs very much in quality, the purest 
waters being generally those of the mountain, lakes, and streams, 
taken at points far above the possibility of pollution by the sewage of 
towns, while others are taken from rivers and lakes at points where 
sewage must necessarily mingle with the water supply. 

There are also other natural differences in the character of the 
waters used for drinking, which depend on the character of the soil 
and surfaces from which they are collected; and this has more to do 
with the question of lead poisoning than the sewage matter, for there 
is no evidence that sewage has any particular connection with it,— not 
any direct connection, So that some waters may yield almost no solid 
residue, and are almost as pure as rain or distilled water; while 
others, and especially those which are collected in limestone regions, 
are excessively hard, and contain a comparatively large amount of 
dissolved mineral constituents. They also differ much in the rela- 
tive amounts of ammonia, of chlorine, of iron, lime, and other elemen- 
tary substances which they contain; and in view of these facts it is 
not surprising that some of these many waters should exercise a sol- 
vent action upon lead. The public supplies of several English cities 
have been of such a character as to produce serious outbreaks of 
lead poisoning among the inhabitants dependent upon the public 
supply. This was notably the case in Sheffield, where the number of 
victims was so great as to lead to an investigation by the Local Gov- 
ernment Board. 

As a result of this investigation, the board concluded that the sol- 
vent quality of the water was due to acidity. This water, in the case 
of Sheffield, was collected from water-sheds in which there was an 
unusual amount of peaty land. 

Many experiments were made by the board upon waters obtained 
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from moorland districts in Yorkshire, Lancashire, and other counties 
in which several million inhabitants were supplied with public water; 
and the only characteristic which appeared to be constant in its rela- 
tion to the solvent action of the water upon lead was the presence of 
acidity derived from the peat. It was furthermore stated that, “ while 
neither moorland water nor a sterile decoction of peat can of itself 
develop acidity, the addition to either of a minimal amount of moist 
peat soil will cause bacterial growth in it, with increasing develop- 
ment of acid reaction, and ability to dissolve lead.” I don’t know 
that this has ever been confirmed anywhere except in the English ex- 
periment, that perhaps Professor Kinnicutt can tell us about. I cer- 
tainly hope he will. 

In Massachusetts attention was called to this subject as early as 
1842 by a report of a committee of physicians of the city of Lowell 
appointed to consider the subject, and to report upon it. There ap- 
pears to have been a peculiar quality of the ground water at Lowell 
which acted unfavorably upon lead pipe, and it is remarkable that in 
the recent experience of that city the earlier investigation of its 
municipal government had been forgotten. 

Under what conditions does the use of lead pipes or cisterns cause 
harm to those who use the water conveyed or stored in them? 

1. The Quality of the Water.— Mr. H. W. Clark, chemist of the State 
Board of Health, has treated the chemical side of this subject,in the 
last report of the board. I was very much in hopes that he would be 
here to-day. I understood he would be. He shows there that the 
waters of the State differ very much in the degree of their solvent 
power, from waters which take up less than ;}, part per 100,000 to 
a maximum in one instance of 8. per 100,000, The places where 
lead poisoning has occurred in the State use ground water at the 
present time, and in some instances no cases of lead poisoning had 
been observed until a change had been made from surface to ground 
water. 

In only a few of the large cities and towns of the State is ground 
water in use,— a fact which may account for the comparative rarity of 
the occurrence of this form of poisoning. Generally, you know, it is 
easier to get water by storage in large ponds and lakes and draw it 
from streams than it is to pump it from driven wells. 
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In the general report of the State Board of Health for the same 
year (1898) —that is, the last report —it is stated that “the exact 
amount of lead which may be taken into the system without produc- 
ing harm is not definitely known, and may vary with different people ; 
but it is known that the continuous use of water containing quanti- 
ties of lead as small as .os of a part per 100,000, or about , of a 
grain per gallon, has caused serious injury to health.” See what an 
extremely minute amount that is,— only half of a millionth part of the 
water. 

All ground waters do not attack lead in a similar degree, since ex- 
perience has shown that only certain waters which have some peculiar 
quality are found to possess high solvent power; and this quality 
appears to be due to the presence of carbonic acid. 

2. A Second Condition which acts as a Factor in causing Danger 
to Consumers of Water is the Length of the Pipe.— Other things being 
equal, a pipe roo feet long would undoubtedly prove more dangerous 
than one of 10 or of 50 feet in length. In the town of Kingston, 
where by far the most severe outbreak of lead poisoning occurred, 
when the ratio of attacks to the number supplied is considered, several 
houses were situated at the end of long lanes or in large open lots of 
land, requiring long lines of pipe,— in one instance, 700 feet. In this 
instance the pipe supplied three families. In one of the families on 
this long line of pipe there had been no cases of illness, and on in- 
quiry it appeared that this family were in the habit of allowing the 
water to run a long time before using it for drinking. At the house 
at the extreme end of the pipe there had been several severe cases of 
illness, and on inquiry the statement was made that they had usually 
drawn a pailful of water before taking any for use. But this pipe in 
its 700 feet of length contained several pailfuls of water, so that it 
would be necessary in the morning to draw at least three or four 
pailfuls before it would be possible to get water which had not stood 
in the pipe over night. It was not a very large pipe, I think,— perhaps 
it was one-half or five-eighths of an inch or more,— but not much 
larger than that. 

3. Method of using Water drawn through Lead Pipes.— This point has 
already been discussed (see 2). The experiments of the board show, 
however, that a considerable quantity of lead is taken up by running 
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water; but, on the whole, water that has stood in a pipe for several 
hours will usually contain much more lead than water which has 
been run continuously through a pipe without being allowed to stand 
in it. This fact shows the necessity of caution in the methods of 
using water drawn through such pipes, when it has once been deter- 
mined that the water exercises a solvent action on lead. 

Bright new lead parts with its lead more readily than old pipe. 
There is one point I had not thought of here; and that is, of boiling 
the water. People in typhoid fever districts have been recommended 
to boil the water. Of course, it gives absolute immunity in that case 
by destroying bacteria; but in the case of lead it only makes the thing 
worse, because it concentrates the metal. You cannot kill the metal, 
and you cannot distill it all. 

4. Susceptibility — It is probable that some persons are more sus- 
ceptible to the action of lead than others, reasoning from the action 
of other poisons in general. But this hypothesis is not sufficiently 
established to encourage any one to test the question with a view to 
establishing the fact of his own immunity or susceptibility to the 
action of lead, 

What methods may be employed to prevent the occurrence of lead 
poisoning from the use of drinking water? 

1. We have seen that the quality of dissolving lead is not com- 
mon to all waters. It is therefore desirable, whenever a new supply 
is introduced into a city or town, to ascertain by experiment whether 
_ OF not it possesses this property of dissolving lead. With a single 
sample of two or three gallons it would not cost much, and it might 
save a good many people from harm and danger. So far as the 
State of Massachusetts is concerned, this proposition applies with 
special force to those places where ground waters. are proposed for 
use as public supplies. The fact of such solvent power or quality 
having once been determined, a new source may be sought for yield- 
ing a water free from this objection. 

2. The use of lead pipes and cisterns may be abandoned or alto- 
gether forbidden: I mean in publicuse. Of course, you cannot forbid 
a man to use lead in his own house, I imagine. It is not like a con- 
tagious disease. By becoming poisoned with lead, he does not com- 
municate it to others. So that you have a right to go into a man’s 
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house in case of contagious disease and perhaps do things, but I 
doubt whether you would have a right to enter his house and pull out 
lead pipes. The city or town authorities have undoubted right, how- 
ever, to act upon all pipes in their possession up to the house limits. 

3. Instructions may be published and circulated among the people, 
cautioning them as to the use of the water and recommending that it 
be allowed to run freely before being used either for drinking or for 
cooking. Such instructions, however, are liable to be disregarded. 
Moreover, it has been found that appreciable quantities of lead may 
be dissolved by running water. 

4. In a few places in England the plan has been adopted of treat- 
ing the water at its source with chemicals (chiefly some compound of 
lime), to change the quality of the water, so that it shall not attack 
lead. This, however, is an expensive method, and requires constant 
supervision at the source of supply or at the distributing reservoir. 


NoTE.— In a paper by Dr. C. H. Tattersall read at the Sanitary Congress at 
Leeds, England,— he came from one of the towns that had a large amount of lead 
poisoning, I think the town of Oldham — in September, 1897, the author men- 
tions six different chemicals which had been subjected to experiment, with a 
view to using them for preventing the solvent action of water upon lead. 

With reference to the prevention of the action of water from peat regions — 
that is, those where they have had the most trouble — upon lead he recommends 
the follewing measures :— 

1. * That the water be got off the peaty gathering grounds as quickly as pos- 
sible. 

2. “ That as much time as possible be given to subsidence and bleaching. 

3. “ And, most important, that the water be filtered through ordinary sand filters, 
or, failing this, be passed over ‘ Paris White,’ as at Sheffield. [That is, I think, 
the finely powered carbonate of lime.] 

4. “ That block-tin-lined pipe of good quality be used for water service instead 
of ordinary lead pipe.”— Journal of Sanitary Institute, vol. 18, 1897, p. 625. 


THe CHatrMan.— Dr. Abbott’s paper is before the Association 
for discussion. I take the liberty of calling upon Professor Kinni- 
cutt. 


PROFESSOR KINNICUTT.— Lead is not acted upon by pure water in 
the absence of air, but distilled water containing air forms a hydrate of 
lead which is soluble in water; and experiments made during the past 
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year by the Massachusetts State Board of Health have shown that, 
when distilled water is saturated with air and allowed to remain in 
contact with lead, a gallon of this water will contain about one grain 
of lead. 

As to the natural waters, their solvent action on lead is influenced 
by the presence of various dissolved substances in water. Thus 
water containing ammonium salts and nitrates acts rapidly on lead 
pipe; and the same is true of waters containing free carbonic acid. 

Hard waters, on the other hand, containing sulphates and carbon- 
ates, have very little action. Thus it is that there is more danger of 
action from contact of pure water with lead than from impure water, 
a water containing a large amount of mineral matter having com- 
paratively little action. This is undoubtedly due to the fact that the 
inside of the lead pipe becomes coated over with unsoluble salts of 
lead, thus preventing further action of the water. 

Water from peat districts, as Dr. Abbott has said, often has a 
decided action on lead. This is due to the fact that such water con- 
tains very little mineral matter, and that the organic vegetable matter 
it does contain is oxidized, giving, as Mr. Clark has shown, free 
carbonic acid. 

There is another point mentioned by Dr. Abbott, as regards the 
action of sewage on lead, that I think might be misunderstood. 
Fresh sewage has certainly little action on lead, but, when the sewage 
undergoes decomposition, the nitrogenous organic matter is changed 
_into nitrates and carbonic acid; and thus in water which has been 
polluted by sewage we find both these substances. Consequently, 
such water acts easily on the lead. 

It has been called to my attention lately that certain distilled 
waters which are on the market contain lead. This may sometimes 
be due to the use of lead pipes in the condensers. In one case which 
I recently investigated, all the pipes were of block tin, There were, 
however, many soldered joints; and the action of the distilled water 
on these soldered joints was sufficient to cause the distilled water to 
contain marked traces of lead. 

There is one point that may be interesting to some of you; and 
that is, how easy it is to detect any notable quantity of lead in the 
water. All that it is necessary to do is to take the water and place 
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it in a white bowl or a white porcelain dish, and add to it a drop or 
two of sulphide of ammonia, which is very easily obtained from any 
apothecary. If there is any iron, lead, or copper in the water, the 
water will turn dark, having a darkish appearance against the white 
porcelain. This may be caused by iron as well as by lead, or by 
copper; but, if we add to the water which has just turned darka 
drop of hydrochloric acid, the color will disappear if it is owing to 
iron, while, if it is owing to lead or copper, it will remain. 

To make sure that there is a darkening of the water, we place in 
another white porcelain dish about the same amount of pure distilled 
water and add to that a drop of sulphide of ammonia, and then 
compare the color, to see if one is darker than the other. And if 
one is darker than the other, and that darkness does not disappear 
by adding a drop of hydrochloric acid, we are sure that either lead 
or copper is present in the water tested; and such water is not to be 
used until it has been further investigated, and the amount of lead or 
copper it contains determined. 

As regards lead poisoning which comes from the manufacture of 
white lead, the manufacture of files, etc., I thoroughly agree with 
Dr. Abbott, and believe that the legislature of Massachusetts should 
appoint a committee to investigate the dangerous trades of the State, 
and see what precaution should be recommended for the protection 
of the workmen. 


THE CHAIRMAN.—Shall we have a word from Dr. Hill? 

Dr. Hitt.—As I am a bacteriologist rather than a chemist, I 
would rather hear from the chemists on this point. 

THE CHAIRMAN.—Dr. Morse, of Lowell. 


Dr. Morse.— It is a little over a year ago since I began the study 
of lead poisoning under the direction of the State Board of Health ; 
and the clew for my study was furnished by Mr. Clark, the chemist 
of the board. He prepared a list of cities and towns in which it was 
stated that their public water supply, experimentally, dissolved a 
certain amount of lead when it came in contact with lead pipes. I 
accordingly investigated twenty of these cities and towns, and found 
a total of over 130 cases of lead poisoning distributed among them. 
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The four principal places were Lowell, Milford, Fairhaven, and 
Kingston. At Lowell over 70 cases of lead poisoning were found, all 
of which had developed within the preceding five years. It became 
apparent that, as the physicians and people at Lowell were made 
cognizant of the existence of the disease, cases were found more 
readily after a preliminary study than had been the case previously ; 
for, after a study covering perhaps six or eight weeks, about forty 
cases of the disease had been discovered, while in the succeeding 
three months, among one-fifth of the physicians of the city, 33 new 
cases had been stated to exist. At Fairhaven, where the disease 
had been previously reported, no new cases had developed. This is 
probably due to the advice which the State Board of Health had 
given them, in which all of the inhabitants were advised to let their 
water run for a certain length of time before using the water for 
drinking purposes. At Kingston, as Dr. Abbott has said, a number 
of cases had existed ; but, acting also on the advice of the State Board 
of Health, some of the lead pipes had been removed. The people, 
in addition, had been particular about drinking water which had 
stood for a certain length of time in the pipes; and no new cases 
appeared. At Milford, however, 30 new cases were discovered; and 
the board again advised the Water Board of Milford and the local 
Board of Health of the danger that existed in drinking the water 
which came through lead pipe. Some of the older cases of lead 
poisoning at Milford were also seen, and they had almost unani- 
mously shown considerable improvement. The girl that Dr. Abbott 
refers to was seen; and, by means of an operation which had been 
performed upon her extremities, they have nearly regained their 
normal position, and she was very much better in a general way than 
she had been previously. Dr. Abbott has truly stated that some 
physicians call cases lead poisoning, when apparently that is the 
wrong diagnosis. I can also state that the reverse of that is true,— 
that some doctors do not recognize cases of lead poisoning. This 
was plainly shown to me in two of the most marked cases which I 
had the opportunity to observe at Lowell, in which a father and his 
daughter were seriously ill with the disease. They both had consti- 
pation, headache, a marked lead line on their gums, as marked as is 
present in those plates which we have just seen in the books. The 
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doctor who attended them pronounced the case gastritis. They 
continued drinking the water ; and, eventually, they were so debilitated 
by the disease that it was necessary for them to go to bed. They 
became discouraged with his treatment, and, changing doctors, finally 
procured one who recognized the disease, immediately placed them 
upon proper treatment, and the last time I saw them they were on the 
road to recovery. No two plainer cases of lead poisoning could 
exist than those which this doctor had evidently failed to discover. 
It is also a significant point that some of the people in Lowell who 
had been affected with the disease, upon going away, temporarily 
improved, and their symptoms subsided; but again on their return 
the symptoms returned to them upon drinking the water, and they 
became worse than they were before. There was a certain class of 
three or four patients in Lowell which had the disease, and this was 
the only single class which I could differentiate from the others. 
They were three or four policemen who were employed by the city. 
I sought for the cause of their infection at the police station. At 
that place there was an ordinary water tank, which was supplied by 
the public water supply of the city ; and the water was brought through 
a lead pipe some one hundred feet to the tank, and a faucet directly 
over the tank permitted the tank to be filled whenever it was neces- 
sary. The janitor 6f the building stated that it was customary for 
him to draw a certain amount of water before filling the tank. I 
suppose he did; but he evidently did not draw a sufficient amount, 
because three or four of these policemen were affected with the 
disease, one of them quite seriously. 


THE CHAIRMAN.— Are there any other remarks to be made upon 
this paper? 

Dr. Hitt.—I should like to ask Dr. Morse how often he found 
families in which lead poisoning occurred, but only one member of 
the family affected ; and, in such cases, if he could find any indica- 
tions of any sort of immunity in the other members. 

Dr. Morse.—I would answer Dr. Hill’s question by referring to 
the two cases which I have previously spoken of,— the father and 
daughter who lived at Lowell. They were at home all the time, while 
two other children, both boys, worked in one of the mills down town, 
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where evidently they were not so seriously exposed to disease as 
the father and daughter were at home. These boys had no symptoms 
of the disease. They were only at the house at night, and the 
chances are that they drank very little water at their homes ; but the 
father and daughter, who remained at the house all the time, were 
seriously ill with the disease. 

Dr. Hitt.— Are there any cases, doctor, where all the members 
of the family drank the suspected water in about the same propor- 
tions, and yet only one member was affected, the others escaping ? 

Dr. Morse.— No definite effects. 

PROFEsSOR KINNICUTT.— There is one curious fact that I might 
mention, which is that Dr. Wood of the Medical School told me that 
he had had a number of cases where horses had been poisoned by 
lead, and with very serious results, Of course, in most of these 
cases it was traced to lead troughs. 

As regards Dr. Hill’s question, I might mention that I have had at 
least three cases, where water was being used containing notable 
quantities of lead, in each of which cases only one person out of a 
number of persons using the water was reported as suffering from 
lead poisoning. 

THE CHAIRMAN.— As a matter of interest, 1 am tempted to ask 
Professor Kinnicutt to mention some of the principal symptoms of 
lead poisoning noticed in the horse. 

PRoFEssoR Kinnicutt.— I think the question can best be answered 
by medical men. I examine a water, but do not pretend to decide if 
the persons using the water are suffering from lead poisoning. 

THE CHAIRMAN.— Are there any other remarks upon this paper? 
Perhaps we have devoted as much time as the requirements of the 
next paper will allow. I would therefore, for the committee ap- 
pointed by this Association some time ago to receive papers written 
for a prize and to award the prize, state that the committee has 
done its work, and has awarded the prize to X. Y.Z. Whoever 
this may be, his name is sealed in an envelope, which seal will be 
broken as soon as the paper has been read by Dr. Brough, of Bos- 
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Dr. Broucu.— Mr. Chairman and gentlemen, I shall read this paper, 
which was written by a gentleman whose name I do not know, on the 
subject, ‘“‘ What shall Boards of Health do officially with Persons who 
are carrying Diphtheria Bacilli in their Throats or Noses without 
being Ill, to prevent the Spread of the Disease, and how can these 
Bacilli be most rapidly destroyed ?” 


PRIZE ESSAY. 
Part I, 


What shall boards of health do officially with persons who are carry- 
ing diphtheria bacilli in their throats or noses without being ill, to prevent 
the spread of the disease? 


The first step in an attempt to solve this problem is to determine 
to what an extent these cases are a source of danger. What is the 
significance of the report of a bacteriologist that a culture made from 
a healthy throat contains the bacilli of diphtheria? 

The diagnosis of the cultures sent to our Board of Health Labora- 
tories is based solely upon the morphological appearance of the 
bacilli. A culture containing bacilli which look like Klebs-Loffier 
bacilli is reported to be positive without any further study of the 
bacillus. No further study is possible where a report of a culture 
must be made within twenty-four hours. Nor is any necessary in 
ordinary cases ; for it has been shown by many investigators that both 
in cultures made from cases of clinical diphtheria, and also in simple 
sore throat or tonsillitis, bacilli, which morphologically are identical 
with the diphtheria bacillus, are, with very few exceptions, true viru- 
lent Klebs-Loffler bacilli. 

With the bacilli found in cultures from the healthy throat the 
conditions are somewhat different. Here, while in some cultures 
highly virulent bacilli are found, in others there are bacilli corre- 
sponding in every way to Klebs-Loffler bacilli, excepting that they are 
not virulent. Again, there are other cultures containing bacilli which 
may morphologically resemble the diphtheria bacillus, but differ, not 
only in an entire absence of virulence, but also in growth on certain 
media, the most important of which is the failure to produce acid in 
sugar bouillon. 
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The frequency with which diphtheria bacilli are found in healthy 
throats varies greatly. Among the well-to-do it is probably very 
uncommon, except in those who have been exposed to diphtheria. 
Among those living in crowded tenements, where the disease may 
almost be said to be endemic, also in children’s institutions where the 
disease has been prevalent, healthy individuals, containing Klebs- 
Loffler bacilli in their throats or noses, are not uncommon. Some of 
these cases show bacilli without virulence, while in others the bacilli 
are highly virulent. 

Virulent diphtheria bacilli are found frequently in the throats of 
individuals who have been exposed to diphtheria. Park * made cult- 
ures from forty-eight healthy children in fourteen families where all 
had been exposed. 50 per cent. of these cultures were positive. The 
virulence was tested in six of these, and all were found to be virulent. 
These were families living in tenements in New York, where the 
opportunities for infection were very great. 40 per cent. of the 
children later developed the disease. 

Cultures are seldom made from the throats of healthy individuals 
unless they have been exposed to diphtheria. Consequently, in our 
Board of Health Laboratories most of the diphtheria bacilli which 
are found in cultures from healthy throats will prove to be virulent. 

The occurrence of virulent Klebs-Loffler bacilli in the throats of 
healthy individuals, who never develop’ the disease, is best explained 
by the assumption that certain individuals have a natural immunity. 


. Wasserman f and others have demonstrated in the blood of persons 


who have never had any throat affection a certain amount of anti- 
toxin. They find that the blood of certain individuals have this 
antitoxic property to quite a marked degree, while others have less 
or none at all. The theory, therefore, of Wasserman and others, that 
the natural immunity which certain individuals possess is due to the 
antitoxic property of their blood, seems more than probable. On 
account of this immunity the bacilli multiply in their throats without 
producing symptoms, just as they do in the throats of those conva- 
lescing from diphtheria. In convalescence there is a temporary 
acquired immunity, due to the accumulation of antitoxin in the blood 


* Park, ‘‘ American Text-book Practical Medicine,” vol. i. p. 647. 
+ Wasserman, Zeitschrift 7. Hygiene, 1895, xix. 408. 


56 MASSACHUSETTS BOARDS OF HEALTH 


during the course of the disease. This protects the individual from 
the further development of the disease, even though virulent bacilli 
may continue to multiply in the throat for weeks after the disappear- 
ance of all symptoms. 

The condition of a healthy individual with virulent Klebs-Loffler 
bacilli in the throat is practically the same as that of a convalescent 
from diphtheria. The former has a natural, the latter an acquired 
immunity. The bacilli may be present in each in about equal num- 
bers. ‘They may at times be more abundant than they are in some 
cases of diphtheria during the acute stage. I have seen an almost 
pure culture of virulent diphtheria bacilli from the throat of an indi- 
vidual who had never shown a symptom of the disease. 

We know the bacillus of diphtheria to be the specific cause of the 
disease. Other things being equal, a case is dangerous in proportion 
to the number of bacilli which are given off from it. The bacilli are 
disseminated just as much from the individual who has never had 
any symptoms as they are from those convalescing from diphtheria ; 
and, consequently, they are just as much a source of danger. There 
are many cases reported in the literature where the infection can be 
traced with certainty to cases where there have never been any symp- 
toms. Convalescents from diphtheria are isolated until the bacilli 
have disappeared from their throats, and no intelligent person ques- 
tions the wisdom of our boards of health in so doing, Ought any 
different course be pursued with those other equally dangerous 
cases? 

Let me briefly sum up the most important points bearing on the 
question in hand which have been mentioned. 

Diphtheria bacilli in cultures from a healthy throat may or may 
not be virulent. The bacilli from the throats of those who have been 
exposed to diphtheria are usually virulent. These cases correspond 
in regard to the number of bacilli present, and also as sources of in- 
fection to cases of diphtheria where the bacilli persist in the throat 
after the acute symptoms have subsided. These convalescent cases 
are always isolated until the bacilli have wholly disappeared. 

In view of these facts I think the following conclusions are justi- 
fied : — 

First. “Healthy individuals with diphtheria bacilli in their throats 
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ought to be isolated until it is determined whether or not the bacilli 
are virulent. 

Second, If the bacilli are found to be zon-virulent, the case may 
be released, 

Third. Tf the bacilli are virulent, the isolation should be con- 
tinued and the case considered as one of diphtheria, subject to the 
orders of the board of health in regard to that disease. 

These measures should be carried out in practice as follows : — 

When the bacteriologist has found diphtheria bacilli in a culture 
from a healthy throat, he should report the fact to the board of 
health, A representative of the board (agent or inspector, as the 
case may be) should at once see that the individual is properly iso- 
lated. This isolation should be as complete as possible, even to the 
extent of sending the patient to the diphtheria hospital, if, in the 
judgment of the agent or inspector, the isolation could not properly be 
carried out at home. 

If the bacilli are found to be non-virulent, the case may be released 
from quarantine; for in the present state of our knowledge it seems 
very improbable that these cases are in any way a source of danger. 
It would seem wiser, however, not to allow a child to return to school 
until the bacilli have disappeared; for there is a possibility that, al- 
though the bacilli which were isolated were non-virulent, there might 
be others in the throat which possess some virulence. We also can- 
not say with certainty that these bacilli do not, under certain circum- 
stances, become virulent. 

If, on the other hand, the bacteriologist reports the bacilli to be 
virulent, the isolation of the individual ought to be continued, and the 
case considered and treated by the board of health just as a case of 
diphtheria. 

Difficulties at once arise if any other course is pursued. Supposing 
we were to consider as diphtheria all cases of sore throat in which the 
diphtheria bacilli were present, and to insist, as we now do, on their 
isolation, while healthy individuals with the bacilli in their throats are 
allowed to go free. How are we to decide what constitutes a sore 
throat? How much inflamed must the throat be? In this climate 
there are many individuals whose tonsils are large, and the mucous 
membrane often reddened. Shall such individuals be isolated, when 
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by chance, after exposure, diphtheria bacilli are found in their throats, 
while other individuals with an equal number of bacilli, but with 
healthy-looking mucous membranes, are allowed to go free? 

Or shall we depend on what the individual tells us? Those who 
complain of sore throat are to be isolated, those who do not go free. 
I fear that, when people learn that this distinction was to be made, 
many of those in whose throats diphtheria bacilli were found would 
be unwilling to admit that there was anything the matter with their 
throats. 

The following case, which came to the attention of the writer a 
short time ago, illustrates the difficulties which a board of health would 
meet, were any distinction to be made between cases with symptoms 
and those without : — 

Two cases of diphtheria occurred in the family of a milkman. 
Cultures made from all the well members of the household revealed 
the fact that one of the hired men had a great many diphtheria bacilli 
in his throat. (These were later found to be highly virulent.) The 
man (an Irishman), apparently of average intelligence and morality 
(for his class), said that he had not been sick at all during the past 
month and had not had a sore throat. However, in accordance with 
the custom of the local board of health, the man was sent to the 
diphtheria hospital, as he could not be properly isolated at home. 
A week or two later it was learned from a small child in the family 
that the man really had been sick in bed with a sore throat a short 
time before the bacilli were discovered. Supposing that this man had 
not been isolated in view of his statement that he had had no sore throat. 
Consider what a source of danger to the public he would have been. 
Consider also what an injustice that this man, who had lied, should 
have his freedom, while there were others in the community at that 
time who were kept quarantined, although on account of the small 
number of bacilli present in their throats they were less a source of 
danger than he. 

The principal arguments which are brought against the isolation 
of these individuals are based on the assumption that it is not proven 
that the Klebs-Léffler bacillus is the specific cause of the disease, 
Such arguments can be dismissed without comment in a communi- 
cation addressed to the Massachusetts Association of Boards of 
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Health. It is urged that, because the bacilli do not give the disease 
to the individual in whose throat they are growing, they will not give 
it to another individual. The theory of Wasserman and others, 
however, that certain individuals have a natural immunity dependent 
on the presence of antitoxin in their blood, sufficiently explains this 
apparent inconsistency. Moreover, the many authentic cases re- 
ported, where infection can be traced with certainty to such persons, 
proves beyond a doubt that all individuals with virulent bacilli in 
their throats are a source of danger. 

In an address at a meeting of the Deutschen Verein fiir Oeffentliche 
Gesundheitspflege at Kiel in 1896, Fraenkel * made an earnest and 
eloquent plea for the isolation of all cases in which diphtheria bacilli 
are present. He said: “We must not only isolate those with true 
diphtheria and those with simple tonsillitis, but also those individuals 
who have never shown any symptoms. An impossible demand, most 
of you will say ; and, indeed, I know that at this time the carrying 
out of this to the letter is not to be thought of. But for this reason 
the more I feel it to be my duty to put myself thus on record, and 
to hold this up to the medical pete as the ideal, the goal toward 
which we must constantly strive.” 

At the time this was said (1896) there were no municipal or State 
laboratories in Germany where free bacteriological examinations of 
cultures were made. Under these circumstances it must have seemed 
well-nigh impossible to secure the detection and isolation of these 
cases. In this State, however, where we ‘have State and municipal 
laboratories, the isolation of all of these cases which are detected can 
be carried out. 

The board of health with which the writer is connected has 
isolated six of these cases during the past six months,— three in the 
diphtheria hospital and three in their own homes. All the orders of 
the board were complied with, just as in a case of diphtheria. Ob- 
jection to the action of, the board was made in one case; but the 
board had, very generally, the support of the public. 

People will very soon get to understand about these cases; and 
when they realize that the danger of infection does not depend upon 
the severity of the symptoms, but on the presence of the bacilli in 


* See Fraenkel, Berlin Klin. Wochenschrift, 1895, 33, 892. 
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the throat, they will support the board of health in its efforts to 
stamp out the disease. On the other hand, our boards will be justly 
censured if the disease is found to have been spread by individuals 
who were known to have the bacilli in their throat, but who had not 
been isolated. 


Part II, 
How can these bacilli be most rapidly destroyed ? 


The answer which must be given to this question is that, at the 
present time, we do not know of any special measures which hasten 
the disappearance of the bacilli. The problem of how to destroy the 
bacilli in the throats and noses of those who have not been ill is 
practically the same as that of destroying the bacilli in those conva- 
lescing from diphtheria. Probably no branch of therapeutics has 
been more thoroughly investigated than this. In every contagious 
hospital in the civilized world various methods of treatment have been 
tried. Every physician who sees many cases of diphtheria has tried 
different remedies. It is an especially favorable subject for system- 
atic investigation. There is something definite to be accomplished, 
and you have in bacteriological cultures an accurate means of meas- 
uring the results of treatment. Yet, in spite of this, there are to-day 
no considerable number of experienced men who believe that any 
special line of treatment will hasten the disappearance of the bacilli. 

In view of all the work that has been done, it seems improbable 
that we shall ever be able to accomplish much with the use of antisep- 
tics locally. Almost every one is agreed that strong antiseptics are to 
be: avoided. Mild solutions which serve to tone up the mucous 
membrane and remove the bacilli mechanically are desirable, but no 
very marked effect is to be expected from their use. 

The bacilli are very persistent in those who are living under unfa- 
vorable conditions, especially among children who are crowded 
together in institutions. This suggests the importance of general 
hygienic measures,— good food, a large air space, sunlight, and an 
opportunity to get into the open air on warm, sunny days. 

Beyond these few general measures there is not much to be done 
for treatment. We can, however, do a great deal in the way of proph- 
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ylaxis, The more thorough we are in our isolation in diphtheria, 
and the more of these individuals without symptoms we detect and 
isolate, the fewer of these cases we shall see. 


THE CHAIRMAN.— I will now open the sealed envelope which con- 
tains the card of the author of this paper (opening the envelope, 
and reading the name enclosed). Dr. Francis P. Denny, of Brookline. 
[Applause.] The paper is now before the Association for discussion. 
Dr. Mason, of Fitchburg. 


Dr. Mason.— Mr. President, I am very glad to hear this paper, 
even more than I am for the dinner. The reason why I am particu- 
larly interested in this subject is because in Fitchburg we have been 
going through a little experience of just this kind of thing. I wanted 
to see if I could get some information from this essay, and I have. 
Perhaps it would interest the Association if I gave a brief account of 
what we have been through in Fitchburg, though it turned out to be 
a rather small affair. 

It seemed to start out as though it was going to do business, In 
the beginning, I want to say one thing, which is that I think we were 
negligent last fall in not taking more cultures than we did. In the 
family of a milkman in West Fitchburg last September there was a 
case of diphtheria in a child. It was avery virulent case, and proved 
fatal within three or four days. The regulations of the Board of 
Health were carried out to the letter, and everything necessary was 
done. The child was isolated properly, and thorough fumigation 
and that kind of thing occurred afterward; but I regret to say that 
no cultures.were taken from the other members of the family at that 
time, and I think that is where we made a mistake. Nothing further 
was heard from this milkman until early this month; and in the first 
week of April, the first ten days of April, ten cases of diphtheria 
developed upon the route of this man, who supplied milk to a small 
milk route. We learned very early that he supplied the milk, and he 
was immediately shut off from carrying any more milk; and a sample 
of the milk was obtained for analysis, to see whether there were any 
diphtheria bacilli in it. That is a kind of work that I am not as well 
versed in as I might be. I failed to find any bacilli in the sample of 
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milk that was sent me. But I took cultures from all of the family of 
this milkman, including the milkman himself and four other individ- 
uals; and I found that four of them were positive. One, the case of 
the man who peddled the milk, was very positive; that is, it grew 
immediately, a very vigorous growth, within fifteen or eighteen hours. 
The other three cases were not so vigorous. At the first examination 
I did not find any bacilli, excepting in this case of the man who 
carried the milk about; and, as these cases did not develop until the 
first of April, my theory was that this man was the source of contagion 
himself, and not the milk, because I don’t see, if bacilli got into the 
milk, why they should not have gotten in before and caused these 
cases to appear earlier, because I have no doubt that some of the 
other members of that family have had diphtheria bacilli in their 
throats for I don’t know how long, it may be months. It seems to 
me it is a very clear case of infection by a man who apparently was 
perfectly healthy. When I went up to take the cultures, they laughed 
about it, said they were all right, nothing the matter with them at all. 
There was no appearance of anything being the matter with them, 
and I doubted myself whether I should find any bacilli. But, as I 
say, I found four out of five cultures positive. 

I am very glad to have learned what I have from this essay, and I 
think that we shall know better how to act in such a case in the 
future than we have in the past. 


THE CHAIRMAN.— Will Dr. Chapin, of Providence, say a word in 
this discussion ? 


Dr. CuapPin (Providence).— Mr. President, I, too, was very much 
interested in this subject. It seems to me to be one of very great 
importance, and certainly the writer of the paper took an entirely 
logical position. Whether or not the plan which he outlines can be 
carried out by health officers is another question, and I do not feel at 
all certain in regard to it. I think we shall all agree that the logical 
treatment of a tuberculosis subject, at least so far as it concerns 
cat‘le, is that every tuberculous animal should be isolated, and the 
most of us think that the best form of isolation is found in the render- 
ing tank; but certainly the attempt to carry out those views has not 
been successful, and, I imagine, it will not be for many years. It is 
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questionable whether the isolation of every person who has diphtheria 
bacilli about him is any more feasible. It may be interesting to know 
what we have done in Providence. 

For two years past we have tried to do this very thing, and have 
been pretty successful. We have been as successful in it as we are 
in isolating children who are desquamating from scarlet fever. We 
have examined the throat of every member of every family in which 
a case of diphtheria was reported, and wherever the diphtheria ba- 
cilli have been found in the throat those persons have been isolated. 
We frequently examine the throats of other children in the house ; and, 
if the diphtheria bacilli are found, these children are isolated. For 
two years past we have had very little diphtheria in Providence, a 
city of 160,000 or 170,000 people. In 1898 we had 30 deaths, and in 
1899 36 deaths. It might be argued that we were doing very good 
work. I very much doubt it. I very much doubt whether what has 
been done has had any appreciable effect upon reducing the diphthe- 
ria, because I don’t believe we have begun to isolate all the ‘cases 
which have diphtheria bacilli about them. It seems to me that the 
crucial point in this whole discussion is, How prevalent, how widely 
distributed, are diphtheria bacilli’? and that is a question which has not 
received the attention which it should have. We do not know how 
prevalent they are. If there are not very many persons with 
diphtheria bacilli present about them, they may be isolated; but, if 
there are hundreds or thousands, they certainly cannot be. And 
then, if we attempt to isolate a few and not the rest, isolate those 
that we can get hold of through the reports of conscientious physi- 
cians and not isolate those who go to a physician who won’t report 
them and who won’t take cultures, then we are holding a very illogi- 
cal position, and we shall soon be called to account, not only by the 
physicians and the public, but by the courts as well. 

We have not made very many examinations in Providence of 
healthy persons who are presumably not exposed to diphtheria; but 
some hundreds in the public schools have been examined, and we have 
found diphtheria bacilli present in a considerable proportion. If I 
remember right, Dr. Park’s experiments in New York—the early 
experiments — showed that diphtheria bacilli were quite prevalent in 
that-city. I saw in the last report of the Board of Health of Balti- 
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more that in that city last year some 4,000 school-children were 
examined, and diphtheria bacilli were found in the throats of 199. 
You can see that that is a pretty large proportion. At that rate, you 
would have probably three or four thousand children here in Boston 
with diphtheria bacilli in their throats, whom you would ‘have to 
isolate. Furthermore than that, if we determine the presence of the 
diphtheria bacillus by a single culture from the throat, we are pretty 
sure to be led astray. The diphtheria bacillus has a habitat which 
extends over a considerable surface of the mucous membrane. 

I have always been very sorry that the results of the double cult- 
ures from the throat and nose which were first undertaken here in 
Boston were not published. If they were, I have never seen them. 
I should very much like to see them, to see how frequently the 
bacillus is found in the nose when it is not found in the throat. We 
have made a considerable number of examinations in Providence,— 
some by the State Board of Health, by Dr. Swarts, and some by the 
City Board of Health; and it has been found that the diphtheria 
bacillus, certainly among persons who are not sick, is more common 
in the nose than it is in the throat. I think investigations of others 
have shown the same thing. I think that the examinations at clinics 
in Philadelphia showed that a very large proportion of persons who 
had disease of the nose, who went to the clinic on account of disease 
of the nose, had diphtheria bacilli present, so that, if we should take 
cultures from both the throat and the nose, we should find the num- 
ber of persons who were infected very much greater than we now im- 
agine it is. Furthermore, it is well known that a single culture is not 
sufficient to determine the presence of the bacillus. It is well known 
that, if a culture is made to-day, both of the throat and nose, and no 
bacillus is found, it may be taken to-morrow, and the bacillus be 
present, It is rarely the custom — though it is so in Boston, New 
Bedford, and Newton, I think, and perhaps some other Massachusetts 
cities — to require two negative cultures ; but, to be of real value, these 
should be required from both the throat and the nose. Even if 
they were thus taken, we should find that a good many which would 
pass would, if they were examined later, be found to have the 
diphtheria bacilli present. 

Now we cannot attempt to apply such rigorous methods as these. 
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If we attempt to find diphtheria bacilli by several successive cult- 
ures from the different portions of the mucous membrane of all the 
persons that we can get hold of in any way, we shall find that we have 
on our hands a very large number of people who are infected with 
the diphtheria bacillus, and who are to be isolated. It may be said, 
as the writer of the paper did say, that it is quite likely that a good 
many of these persons do not have virulent bacilli present; but that 
does not help the solution of the problem very much. In the first 
place, I cannot find from reading that the so-called test of virulence 
upon guinea pigs is entirely reliable: we may get a very virulent 
colony, and we may not. Furthermore, we are not positive that what 
is virulent for the guinea pig is virulent fora human being. Further- 
more, if we have such a large number of cases, it is manifestly 
impossible to apply this biological test for the virulence of the 
bacillus. So it seems to me that the problem of how to deal with 
the diphtheria bacillus as it is found in human beings at the present 
time, especially among those who are able to be about, is, as Dr. 
Diggs has said in regard to the problem of how to deal with well 
persons who are infected with the typhoid bacillus, an insoluble 
problem, 


THE CHAIRMAN.— Has Dr. Hill anything to say on this subject? 


Dr. HiLL.— The only thing I should like to say is that, after all, 
it is probable that the practical way to meet the present difficulties 
is.to isolate these people carrying diphtheria, so far as you can and 
when you find them. Dr. Chapin proposes that we should find them 
all, or attempt to; but that is not immediately possible. The thing 
is, What are we to do to-day and to-morrow and next week? and it 
seems to me that certainly those with diphtheria bacilli in their 
throats, as they are found, should be isolated. 

The essay itself is a very excellent one, and represents my own 
ideas on the subject very well. I should like to say —I have brought 
this matter up before elsewhere —that it seems to me that the 
boards of health, if they intend to isolate on the finding of the 
bacillus, should alter their regulations, so as to make the presence of 
the bacillus sufficient for isolation. As I understand the thing, at 
the present time boards of health usually require the isolation of 
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cases of the disease of diphtheria. You cannot get a man to go on 
the stand and say that a patient has the disease of diphtheria because 
he has diphtheria bacilli in his throat, if he is not ill. I would sug- 
gest, as a practical proposition before the Association at the present 
time, that regulations should be so altered as to allow isolation on 
the finding of the bacillus. There may be a dispute over the diagno- 
sis of the disease, but there can but rarely be a dispute over the 
presence or absence of the bacillus. If I am not mistaken, Dr. 
Chapin himself has had in that very line a difficulty which would 
have been entirely gotten over if he had had such a regulation as 
that, allowing the isolation on the presence of the bacillus and not on 
simply the disease of diphtheria. 


THE CHAIRMAN.— Dr. Brough, of Boston. 


Dr. BroucH.— The only practical point regarding which the 
presence of the diphtheria bacilli concerns us is chiefly in these con- 
valescing cases. We have them constantly in the city, running over 
a period of weeks after the disappearance of all the membrane; and, 
practically, no isolation is carried out. They do not like to take the 
cases in the hospital, and we cannot release them; and it causes us a 
very great deal of inconvenience. It leads to a certain extent toa 
violation of the regulations of the board of health, which require 
people to isolate these contagious diseases; but it is almost impossi- 
ble to make these people understand that, when they have the bacilli 
in their throat, they are contagious. You may talk to them and tell 
them to isolate them, but they will not isolate them. 

As regards the contagiousness of the diphtheria bacillus in the 
throat, I do not think that it is so very contagious. In the large 
number of cases we have had in the city where positive cultures have 
been running, I have only in one case seen membrane or another 
case become affected from the diphtheria bacillus. All the other 
cases, notwithstanding the fact that a very large number of children 
had been exposed to the disease, have never developed any mem- 
brane cases. I had almost made up my mind that, after the mem- 
brane had disappeared and a certain time had elapsed from the pres- 
ence of the disease, these diphtheria bacilli in the throat were 
probably not contagious at all; but I was compelled to change my 


Jag 


PART 


RES Bines 





pe: 


in 

cas 
ton 
not 
thr 
yea 
ley 


tion 
mer 
He: 
call 
wha 
and 
they 
thin. 





the 
rge 
ave 
her 
her 
ren 
em- 
em- 
res- 
vere 


. my 








SE aS Ss BLE 


parts 


Si TR. 


So. net SC 





DIPHTHERIA 67 


mind in that respect, because there was one case that we had in the 
North End where the throat of the child had cleared up. During 
the time that it was sick, the sister had been sent away. That child 
had a positive culture running over about three weeks. The child 
was running round, and the family thought that it was all right. 
They allowed the sister to come home. This sister slept in the 
same bed for two or three days with that child with the positive cult- 
ure; and it developed a very large amount of membrane, so I was 
compelled to change my opinion. While I think they are not so 
very contagious, I think they may be. I should say the question is 
one that I do not know exactly how it can be settled. The only way 
I can see that we can do is, where we get positive cultures and where 
they persist and where people will not isolate them, even if there is 
no membrane present, to remove them to the hospital as if they were 
membrane cases, They are to a certain extent contagious, but I do 


not think they are anywhere nearly so contagious as those cases are 
with membrane. 


THE CHAIRMAN.—I think Dr. Ripley, of Brockton, has some ex- 
perience in this line. 


Mr, Cary.— Dr. Ripley has gone home. He was better informed 
in the case than I was. Of course, as the doctor knows, it was a 
case that got away from the Boston authorities and came to Brock- 
ton. The Boston authorities sent some officers after him, and he did 
not-see fit to come back. Dr. Ripley took a culture of the person’s 
throat, which was positive. The young man was about seventeen 
years old, if I remember right. I have not seen the case. Dr. Rip- 
ley had posted himself in the matter, but he had to go away. After 
the officers came from Boston, this young man went to the police sta- 
tion, They advised him there to go to a physician and get a state- 
ment from him: that was before we got hold of it in the Board of 
Health. He brought the paper in, and showed it. The physician 
called him a well man, and walked out. But the culture showed 
what the trouble was,— it was sent to Boston, I think to Dr. Hill,— 
and three cases developed in the family* What was the time that 
they developed, that I have no information of, but very quickly. . I 
think that within forty-eight hours from the time the patient from 
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Boston went into the family the first case developed. That case was 
reported as membranous croup. About twenty-four hours later an- 
other case developed, which was pronounced diphtheria; and about 
thirty-six hours later, another case of diphtheria. It shows that to 
all appearance the patient was perfectly well, as far as could be seen. 
Our city physician pronounced him so. They did not examine him 
for that particular disease, of course; but he appeared to be perfectly 
well, But, still, those three cases developed right in that family, 
probably from that one case. He is in quarantine to-day. As I 
told Dr. Durgin over the telephone, we hold him there yet, and hope 
to keep him there until we get some negative cultures. He himself 
is, to all appearance, perfectly well; but, still, those three different 
cases came into the family that he went into. 

THE CHAIRMAN.— This was a young fellow who ran away from 
Boston while we were hunting for him, and the fact that several 
cases developed in the family into which he went in Brockton is very 
interesting in this connection, Of course, we had no authority to 
bring him back or to do anything with him after he escaped from our 
borders. I think the Board of Health of Brockton is entitled to great 
credit in its ready care of this young fellow. 

Mr. Cary.— There is one other matter that I would state. The 
second child that came down was a girl, who was taken at school, 
was sick for a whole half-day in one of our schools. Friday after- 
noon she was taken, I think they have been through the school 
every forenoon since, and examined all the scholars in the room,— 
our city physician and Dr. Ripley have been through, and examined 
the scholars,— but they have found no farther cases outside of that 
family as yet. 

Dr. Mason.— Mr. President, there is one question that I should 
like to ask. One of the first of these ten cases cleared up very rap- 
idly, and I got very nearly a negative culture after the child had been 
in quarantine two weeks or so. A few days later the physician sent 
in a culture from this same case, and it was almost a pure culture of 
diphtheria. It-was taken from a fresh membrane on one of the ton- 
sils, and it looked to me leke a case of reinfection. I should like to 
inquire if Dr, Hill or any one else present can tell me if that is a com- 


mon occurrence, 
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Dr. Hitit.—I did not catch the question. 

Dr. Mason.— The throat had nearly cleared up, and it started in 
again fresh. 

Dr. H1tt.— In about 30 per cent. of our cases (we take two nega- 
tive cultures for release) we get a negative, and the next day perhaps 
an almost pure culture of the organism. That is why we require two 
consecutive negatives for release. 

Dr. Mason.— Is that connected with the formation of new mem- 
brane? 

Dr. Hitt.— Oh, no, not usually. 

Dr. Mason.— This had a new membrane formed. 

Dr. HiLt.— Sometimes we get cases where the physician says jit 
is a recurrence, and membrane has come back,— very seldom, though. 


THE CHAIRMAN.— Dr. Denny, will you close the discussion on 
this subject? I have the honor to introduce Dr. Denny, the author 
of the paper, who will close the discussion. 


Dr. Denny.— Mr. Chairman, I want to thank the Association for 
the honor it has done me. I should just like to say a word, Mr. 
Chairman, in regard to what Dr, Chapin has said. As I understood 
him, he thinks that there are so many of these cases that it is impos- 
sible to isolate them; and he does not think that it is practicable to 
make a distinction between the virulent and the non-virulent cases. 
It seems to me that that is the important question, whether the 
bacilli are virulent or not; and I believe that there were very few 
cases in this community where there are virulent diphtheria bacilli in 
healthy persons. In the cases which Dr, Chapin referred to, which 
were reported by Dr. Park,— quite a large series,—the greater 
number were non-virulent. I think the hygienic conditions under 
which the patients are living also make a great deal of difference. 
If people are living under good hygienic conditions, there are very 
few of these cases. During this last year there were 235 cultures 
from healthy individuals which were sent to the Brookline Board of 
Health laboratory. Most of these persons were living under very 
good hygienic conditions ; and out of this number — although most of 
them had been somewhat exposed —there was only one positive 
case. Certainly, in a suburban community the number of these 
cases is very small indeed, except where there is great exposure. 
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In regard to the value of the guinea-pig tests for the virulence of 
bacilli, I think that most investigators believe that that is a sufficient 
test. All the cultures from real cases of diphtheria show the pres- 
ence of virulent diphtheria bacilli; and, if the bacilli do not produce 
toxin in bouillon to kill the guinea pig, they are not likely to pro- 
duce toxin in human beings and produce diphtheria. 

In regard to the regulations of boards of health, it seems to me 
that boards of health should consider as diphtheria all persons who 
have virulent diphtheria bacilli in their throats. The occurrence of 
constitutional and local symptoms in the case may be taken as suffi- 
cient evidence of virulence. Where these symptoms are not present, 
the bacilli ought to be tested; and, if the bacilli are virulent in guinea 
pigs, the case should be considered as true diphtheria, and isolated. 


Mr. STonE.— Mr. President, we have — as, possibly, some of you 
know — in Newton a widely scattered community, composed of 
several villages. There is one of our villages in which taking cult- 
ures has been possibly more general than in any other section; that 
is, it has appeared to be the practice of the physicians in that par- 
ticular district of the city to take a culture in practically every case 
of sore throat coming to their attention. It has been the practice 
of the board, after examination of those cultures by a bacteriologist, 
to proceed immediately to isolate a case, or, more generally, send 
the case to the hospital. The result has been that we have had from 
that district an unusually large number of diphtheria cases, with an 
unusually small spread of the disease from the original cases, which 
points out to us that the solution of the question, under present con- 
ditions and at the present stage of the knowledge of the matter and 
at the present stage of public sentiment, is the willingness of physi- 
cians to use the privileges of the bacteriological laboratory ; that is, 
in this section of the city where the physicians have used it very 
generally, and have very frequently expressed surprise at securing a 
positive report from a case which they had diagnosed as tonsillitis or 
as ulcerated sore throat. We have had a very small spread from 
a comparatively large number of positive returns. In other sections 
of the city, where the cases of diphtheria and the spread therefrom 
have been more numerous, there have been fewer cultures taken; and 
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the public interest seems to have been served very much less, 
Which brings me back to the original statement, that at present it 
seems to be simply a question of the placing of adequate facilities for 
the taking of cultures at the disposal of the physicians, and educating 
them to the point of using those facilities to the best advantage. 


THE CHaIRMAN.— I should like to give an opportunity at this time 
to any one who wishes to present an invitation for the October meet- 
ing. There is on hand an invitation from Worcester and also from 
Fitchburg. If there are members present from those two cities, this 
is a good opportunity for them to present a preference for the 
October meeting. That of July is already provided for, as usual; 
but the October meeting may now be spoken for. 

Dr. WoopwortH.— Mr. Chairman, in behalf of the Fitchburg 
Board of Health I renew the invitation I extended last year, and 
which I have been requested to renew by the present members of the 
board, that the Association meet with them at Fitchburg next Octo- 
ber. I trust that the invitation will be accepted. 

THE CHAIRMAN.— The Association receives this invitation from 
Fitchburg; and it will be in order for it to go directly to the Execu- 
tive Committee, where it will be considered, and very likely Fitch- 
burg will be the next place of meeting. Is there any other business 
to come before the Association ? 


Dr. UtLey.— Mr. President, I have a little something to relate to 
the Association,— an experience that our board had two or three weeks 
ago. Perhaps some of the other boards have had the same. In one 
of the sections of our city we had under suspicion that there was 
some case of diphtheria, notice of which had not reached the board. 
We did not know just where to locate it, but there were a few cases 
breaking out here and there in this section. One day, about five 
o’clock in the afternoon, our board received a communication over 
the telephone from a physician, saying that he had been called toa 
very severe case of diphtheria that was i extremis. Our agent re- 
paired to this house, and found that the child, which was two years 
and a half old, had been sick for nearly a week, and had been treated 
by a Christian Scientist, who told the family that there was nothing 





72 MASSACHUSETTS BOARDS OF HEALTH 


the matter with the child, of course. Here was this family going in 
and out. There was no quarantine, of course, or anything of the sort. 
This doctor who was called in said that the child could live but a few 
hours. In fact, the child died at nine o’clock; and the doctor was 
called in about four. The question with us was, What can we do 
with that family, if anything? or, if we have no means of reaching 
those cases, ought there not to be some legislation whereby we can? 
That is only a suggestion that I bring before the Association. Per- 
haps other cities are having the same experience with such cases. 
But it is quite a problem with us, and we think that it is the source of 
a number of cases of diphtheria in that particular section of the city. 


THE CHAIRMAN.— I see no way under the present law for reaching 
such a physician or the parents unless you can prove that they did 
know that it was diphtheria. As I understand from your case, they 
did not call it diphtheria. 

Dr. Uttry.— No, they did not call it anything, I suppose. The 
child was not sick. It was practically dead when the doctor went in. 

THE CHAIRMAN.— I see no way of reaching such cases unless you 
can show that they knew it was an infectious disease. Is there any 
other business to come before the meeting ? 


On motion, the meeting was then adjourned. 
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FORMALDEHYDE, CARBOLIC ACID, 


Peroxide of Hydrogen, Borax, Boracic Acid, etc. 


PRINTING of... 


Reports of Public Bodies, 
Illustrated or Otherwise, 


Has been our specialty for many years 


ROCKWELL & CHURCHILL 
41 Arch Street, BOSTON 


Sanitary H. P. HOOD & SONS, 


Milk Products. MILK CONTRACTORS. 





For more than half a century we have sup- 
plied the Boston trade with pure milk and its 


products. Our success and increased business 
speak for the quality. 


BACTERIOLOGICAL CONTROL OF DAIRIES. 
CREAMERY, - - DERRY, N.H. 


Boston Depot, 81 Austin St, CHARLESTOWN. 
TELEPHONE CONNECTIONS. 























TRADE MARK. 








ARTHUR L. HERSUM 


27 Province Street, Boston 


Telephone 1450 


Sanitary Plumber 


Drainage and Ventilation 


A SPECIALTY 








All orders promptly attended to 





BRANCH OFFICE 
KENDAL GREEN, WESTON, MASS. 


Tremont Turkish Bath 


ADOLPH LUNDIN, Proprietor. 
176 Tremont Street, 


Under Tremont Theatre, 


{ LADIES, 


WEEK-DAYS: 9 A.M. to1 P.M. Boston. 
Hours . | SUNDAYS: 1.30 to 6.30 P.M. 
7 GENTLEMEN, 
WEEK-DAYS: 1 P.M. to 8 A.M. Telephone, 
| Sunpays: Until 1 P.M. and all night. Boston 2931. 


Expert Masseurs Always in Attendance. 


Our Baths have been highly recommended by many of the 
leading physicians in the treatment of Rheumatism, Colds, etc. 








Buy a 
Few Shares 


OF ICE STOCK IN THE 
Consumers’ Hygienic Ice Co. 


(Incorporated) 


At the present price of 


$6.00 PER SHARE 


(Par Value $10.00) 


And get a liberal discount 
On all ice you may use.., 


The people in general are dissatisfied with 
the oC akeds of the ice monopolies. You 
can check this trust by purchasing a few 
shares in your own home company. 

Plant will be located in South Boston, where 
the pure ice will be made. We are about 
to put in the machinery. Building all up. 
For particulars address, or make checks, 
drafts, or money orders payable to 


McPECK & COMPANY 


Bankers and Brokers, Fiscal Agents 
521 Exchange Building, Boston 


Insist upon having your drinking- 
water delivered to you through 


TIN LINED IRON PIPE. 


In making this pipe we use a block tin 
of sufficient weight and thickness, placed 
inside of an iron pipe capable of standing 
any amount of pressure. The tin pipe is 
turned over the end of the iron, and all fit- 
tings lined so as to give, when coupled, a 


continuous tin pipe capable of being bent | 


and coupled with all the ease and security 
of any iron pipe, and without the possi- 
bility of the iron becoming exposed to the 
action of the water. THE MOST PRACTICAL 
AND ECONOMICAL SANITARY WATER PIPE 
MADE. Costs about the same as lead pipe, 
one-third as much as block tin, and two- 
thirds as much as tin lined lead, 


For more particular information, prices, 
etc., inquire of 


LEAD LINED IRON PIPE COMPANY, 
WAKEFIELD, MASS. 


Manufacturers of Lead and Tin 
Lined Iron Pipe. 


Meady 


work 
swiltly 
done 


that s the way of the 


UVemington 
Standard Typewriter. 





Wyckoff, Seamans & Benedict, 


15 School Street, Boston. 


ABBOTT 





ELECTRIC 
COMPANY, 

100 High Street. 

| Telephone 3569 Boston. 


| Agent for the high-grade New 
| England Motors and Dynamos. 
Second-hand Motors and 
Dynamos for sale and repaired. 
Construction work of all kinds, 
machinery set, electrical ex- 
pert work a specialty. Electric 
meters tested. 











GEO. F. HEWETT, 


Importer and Wholesale Liquor Dealer, 
25, 27, 29 Beach Street, Boston. 


The purest liquors for family and medicinal purposes. A full line of the 
choicest Wines, Gins, and Brandies. Family trade solicited. 


Strength, Vitality, and Energy. 
KOLA CHAMPAGNE (non-alcoholic). 


; A healthful and exhilarating beverage prepared directly from the African 
Kola Nut. It is highly recommended by all the leading physicians in this 
country and Europe. It is prepared without the use of alcohol, and is 
strictly non-alcoholic. 





FOR SALE ALSO BY 


GEO. F. HEWETT CO., Wholesale Liquor Dealers, 
Corner Foster and Waldo Streets, 
Worcester, Mass. 


GOCD. MEDAL. 


ce ADDriCIAL (Shee Sais 

\V a a eee S 
(xni3 ron -S, 
ana ios 





30 FE Bleachely St. = 
owell, Mase™ SEND FOR CATALOGUE. 
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Health Department, City of Boston. 


Z berebp certifp that the “Odorless Excavating Apparatus,” known as such 
and manufactured by The Odorless Excavating Company, was introduced by said 
company in this city in 1874, on the approval of the Boston Board of Health. 

All work of cleaning vaults and certain cesspools in this city has been done 
by the said company with said apparatus and to the satisfaction of said Board 
of Health. 


The Board of Health, 
(Signed): S. H. Durcin, Chairman. 





THE ODORLESS EXCAVATING 6O., 


ESTABLISHED 1859. 
MANUFACTURERS OF THE MOST IMPROVED 


ODORLESS PUMPS AND APPARATUS. 


Cities, Towns, and Corporations 
Furnished with Complete Outfit for Odorless Excavation. 


To Tug Oportess ExcavatinG Co., 
64 Federal Street, Boston, Mass. 

Gentlemen,— We are now using your apparatus for cleaning vaults and cesspools, and think it 
the best we have ever seen. 

We have used several different kinds of pumps, but never have found one that gives as good 
satisfaction as yours. 

Would not hesitate to recommend it to any parties desiring to use anything of this kind. 

Yours respectfully, 


(Signed) Cuaries H. Cary, 
Secretary Board of Health, Brockton, Mass. 





Price List and Catalogue on application. 


64 Federal Street, - Boston, Mass. 





The Barber Asphalt Paving Co. 


TRINIDAD LAKE ASPHALT 


For Streets, Driveways, Sidewalks; and Floors. 


CLEAN, HEALTHY, DURABLE. 


Artificial Stone Floors and Sidewalks. 


ASPHALT WATER-PROOFING 


For Brick, Stone, and Concrete Masonry. 


68 Mason Building, 70 Kilby Street, Boston. 
TELEPHONE, BOSTON 2624. 


W. A. MURTFELDT COMPANY 


Use the best imported 


Rock Asphalt Floors 


BEST SANITARY FLOOR IN USE 


ARTIFICIAL STONE FLOORS and WALKS 


Watertight Cellars . 
Floors and Walls made Damp Proof 


192 DEVONSHIRE STREET, BOSTON 























IC OALTAR SAPONINE] 


‘EMULSION OF COALTAR 


An Emollient and Antiseptic Surgical Dressing 


of great purity which has been successfully used in the principal Hospitals and by the leaving 
Physicians of France in the treatment of abrasions,contusions, burns, gangrene ulcerations, 
6uppurative wounds—such Skin Diseases as eczema, ‘herpes, psoriasis and scabies—in 
vaginitis, metritis, diphtheritic pharyngitis, inflammations of the mucous surfaces and wounds 
of every description. Drs. Siredey, Bouchut, Courty, Broca, Lemoine, Michon. Blache, Beau, 


Foucher, Lemaire and many other leading surgeons of France and other countries have ~ 
unsolicited testimonials. it is not only. 


A Succedaneym. for lodoform.and Carbolic Acid. 


or Bichloride Soluttons, but is Superior to thém because it has no toxic, 
action, is not irritating or ‘caustic antthhas ndzoffensive odor. 








Physicians “should. aprite {00 ~: U2 ~~ “The “inventor's signature is 
‘Coaltar Saponind - : printed on each genuine 
— Beet” package. 








Send for pamphlet to- 


- Ee FOUGERA & Cb. NEW YORK 


Sole Agents for.theUnited States, » Messen his Jaume 


Dr. FRANCIS C. MARTIN'S 


VACCINE VIRUS. 











Fully warranted and guaranteed to be the 
best Vaccine Lymph produced. : : : : 


+ 


10 Large Ivory Points, $1.00. 2 Points, 


25 cents. 
10 Large Tubes Glycerinated Vaccine, 


$1.00. 


Dr. FRANCIS C. MARTIN, 


Roxbury Station, Boston, Mass. 
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HOSPIPAL 
SPECIALTIES 








FINE WINES Having for many years visited the famous 
> 


wine-producing districts of Europe to per- 
sonally select wines, I can now show my customers and others an 
extensive and well-assorted stock, which embraces every variety from 
the cradle to the grave, ranging in prices from $5.00 to $100.00 a dozen 
and from $2.50 to $12.00 per gallon. 


OLD BRANDIES.  Slected from the leading houses 


of Cognac. Buying from the pro- 
ducer direct, I am in a position to sell Grande Champagne Vintage 
Brandies, possessing finesse and bouquet. From $14.00 to $90.00 
per dozen and from $5.50 to $18.00 per gallon. 


EASTERN RYE WHISKIES, Tbs tv been 


made especially 
for me, then stored in sherry wine casks, which gives them a mel- 
lowness not found in other whiskies, and free from those heating 
qualities usually found in so-called old goods. From $8.00 per dozen 
up to my celebrated O. F. R. (1868 Pot still), costing $30.00, from 
$2.50 to $10.00 per gallon. 


SCOTCH WHISKIES. Comprising all the well- 


known brands and special 
importations from the famous Glenlivet, Islay, Campbellton, and 
Lagavullen Distilleries. These Self or Blended old malts are from 
six to twenty years old, costing from $11.00 to $22.00 per dozen, 
$4.50 to $10.00 per gallon. 














SEND FOR PRICE LIST FOR FURTHER PARTICULARS 











JOHN FENNELL, Importer 


No. 161 DEVONSHIRE STREET, BOSTON 




















